Three of 36 raw milk isolates of Yersinia enterocolitica produced enterotoxin in milk at 250C, but not at 40C. No strain tested could survive pasteurization.
Yersinia enterocolitica has been isolated from a variety of environmental sources, foods, and humans (2-5, 8-13, 16-18) . It was the causative organism in several outbreaks of gastroenteritis in which foods were implicated (11) . In (16) found that 18.2% of raw milk and 9.2% of cheese curds were positive for Y. enterocolitica. Of 265 samples tested, one sample of pasteurized fluid dairy product was positive. Hughes (10) reported that isolates of Y. enterocolitica from pasteurized milk and cream, predominantly serotype 5a, could grow at 40C and survive laboratory pasteurization trials when added to milk at 108 cells per ml.
Thirty-six cultures of Y. enterocolitica isolated from raw milk were obtained from D. A. Schiemann, Ontario Ministry of Health, Toronto, Canada. All cultures were assayed for production of heat-stable enterotoxin (ST) in Trypticase soy broth containing 0.6% yeast extract (TSB-YE) and in sterile whole milk. Quantities of 50 ml of medium in 300-ml Erlenmeyer flasks were inoculated with 102 organisms per ml and incubated for 48 h at 250C, or for up to 24 days at 40C, on a rotary shaker at 250 rpm. Cultures at 250C were tested three successive times. Cultures grown at 40C were tested only once in duplicate.
At each sampling interval, cell numbers per milliliter were determined by aerobic plate count on Trypticase soy agar with 0.6% yeast extract (TSA-YE). A portion of the culture was tested for pH, the remainder was centrifuged, and the supernatant was divided into two portions. One portion was heated for 30 min at 62.80C. Both portions were then assayed for ST in infant mice. The assay procedure, originally described for Escherichia coli (6) , is also used for assaying the enterotoxigenicity of Y. enterocolitica from a variety of sources (12, 13) .
The final cell concentration, pH, and toxin production at 25°C for 16 of the 36 Y. enterocolitica strains in TSB-YE and milk are shown in Table 1 . These strains produced ST in one or more trials in TSB-YE. Of the 36 strains, only 3 produced ST in one or more trials in milk. All strains found positive in milk were also positive in TSB-YE. Cell concentrations (1010/ml) in TSB-YE were consistently higher than those in milk, probably because of the lower final pH of the milk cultures.
Seven of the enterotoxigenic strains from the trial at 250C including all three strains that produced ST in milk, were assayed at 3-day intervals for ST production at 40C. The culture period was 21 days (three strains were cultured for 24 days). Only one produced ST in TSB-YE, and none produced enterotoxin in milk. ST was first detected at 15 days and persisted to 21 days (the last sampling). Figure 1 presents growth curves and pH values for this enterotoxigenic strain at 40C. These data are typical for all strains except those capable of fermenting lactose. Lactose fermenters lowered the pH in milk to <5.0.
Cultures of sterile whole milk inoculated with 3 x 106 to 6 x 106 organisms per ml were screened for heat resistance. Inoculated milk in 2-ml portions was sealed in glass tubes (13 (14) . Although our data and those of Hanna et al. (7) indicate that Y. enterocolitica will not survive pasteurization, Hughes (10) isolated heat-resistant strains from Australian milk.
The mouse assay results on the heated portions did not differ from those on unheated portions. Enterotoxin produced in milk before pasteurization, therefore, would be biologically active in the pasteurized product. The ST of Y. enterocolitica is like that of E. coli. In fact, the mechanism that underlies the pathogenesis of these two organisms in intestinal illness (15) Our data show that milk is a good culture medium for Y. enterocolitica growth but a poor culture medium for ST production at 4 and 250C. The time required for the appearance of ST under optimum growth conditions (>24 h at 250C and >12 days at 400) indicates that preformed ST is an unlikely public health problem in fluid milk products. However, the potential public health problem from Y. enterocolitica in post-pasteurization products cannot be ignored. Low numbers of organisms surviving pasteurization or resulting from post-pasteurization con-
